This is an introduction to Quantum Integrability and Quantum Groups, a special issue collection of articles published in Journal of Physics A in memory of Petr P. Kulish. A list of Kulish's publications is included.
He was one of the first students of L. D. Faddeev. His first significant contribution to mathematical physics was a joint paper with Faddeev on the infrared problem in Quantum Electrodynamics where they proposed the construction of infrared asymptotic states. His research interests ranged from quantum field theory to the theory of solitons, classical and quantum integrable systems, and algebraic structures related to integrable systems, such as quantum groups and related algebras. (A complete list of his publications can be found in Section 3.)
During the 70's he was in the center of activity both on classical and on quantum soliton theory. His contributions consist of several important results. Among them are connections of conservation laws and asymptotic scattering, semiclassical quantization of the Bose gas system, and the deformation of conservation laws. Together with younger colleagues A. Reiman and V. Gerdzhikov, he developed the general theory of recursion operators in the classical theory of solitons.
From the beginning of the 80's Professor Kulish actively worked on the Quantum Inverse Scattering Method (QISM), algebraic Bethe Ansatz, the R-matrix approach and on quantum groups. The very first example of a quantum group appeared in his joint paper with N. Reshetikhin in 1981, where the XXZ integrable magnetic chain of higher spin was introduced in the framework of algebraic Bethe Ansatz. His early joint reviews with E. Sklyanin on the R-matrix method and on the Yang-Baxter equation were very influential at the time and still remain an important reference. The fusion method for quantum R-matrices developed in a joint paper with N. Reshetikhin and E. Sklyanin became one of the principal tools in the representation theory of quantum groups. His other highly important contributions are the multicomponent Bethe Ansatz, as well as the supersymmetric version of the QISM.
Petr Kulish continued to work very actively on the theory of quantum groups and its applications to integrable systems in the 90's and in the 2000's. Among his results are the studies of the q-oscillators of the algebraic systems connected with the reflection equations, as well as of the quantization of the Lorentz group (with eventual applications to quantization of space-time).
Besides his research, Professor Kulish had outstanding qualities as a teacher. Kulish had many graduate students, some of whom became notable researchers. He was an invited speaker in numerous international conferences and schools. He held visiting positions in many universities in Finland, France, Portugal, Spain, Sweden and Italy where he would establish very active collaborations with local scientists. Mathematical physics was his life. He was the second senior member of the Laboratory after L. D. Faddeev, where he started to work as a graduate student and finished as its director. For all who knew him all these years it is difficult to imagine this place without Petr. He is survived by his wife, Olga Kulish, his daughters Anna and Tatjana, and his grandchildren Maxim and Veronica. He will be deeply missed by his friends and colleagues. 
Contents of the special issue collection
We are very grateful to the many friends and colleagues of Petr Kulish who contributed to this special issue collection. Their enthusiastic support for this remembrance, and the breadth of subjects covered by their articles, are a testament to the deep and wide impact of Kulish and his work. The articles in the collection fall into roughly four areas, all of which benefited from seminal contributions by Kulish: integrable classical models, integrable quantum field theories, integrable quantum lattice models, and quantum groups. Brief introductions to these articles are presented below.
Integrable classical models
A finite-dimensional superintegrable model, with non-abelian integrals of motion, is constructed and investigated in [1] . New techniques for studying soliton solutions in the Kadomtsev -Petviashvili (KP) II model are developed in [2] . The scattering by integrable defects of finite-gap (quasi-periodic) solutions to the sine-Gordon and Korteweg -de Vries (KdV) models is studied in [3] . Bäcklund-gauge transformations for the KdV hierarchy are proposed in [4] . Hamiltonian reduction and other techniques from Poisson geometry and geometry of Poisson Lie groups are used in [5] to derive various multiparticle integrable systems. Integrable deformations of sigma models and their connection to non-abelian duality are investigated in [6] .
Integrable quantum field theories
The sausage model is an integrable deformation of the two-dimensional O(3) nonlinear sigma model; and nonlinear integral equations describing the ground state of this QFT are proposed in [7] . Integrable boundary conditions for the two-dimensional O(N ) nonlinear sigma model, both at the classical and quantum levels, are analyzed in [8] . Form factors for the O(2n) Gross-Neveu model are constructed in [9] . Form factors for the SU (N ) × SU (N ) Principal Chiral Field model are obtained in [10] . In [11] , the non-relativistic limits of the Gross-Neveu model and the supersymmetric sinh-Gordon and nonlinear sigma models are investigated. A certain topological CFT is explicitly analyzed in [12] . A new method of computation of vacuum expectation values (VEV) in massive integrable field theories is proposed in [13] , it leads, in particular, to some new predictions for the quantum entanglement entropy. Macdonald refined topological vertex introduced and studied in [14] is a combinatorial construction closely related to the instanton partition function and AGT conjecture Several contributions explore integrability in planar AdS/CFT. Three-point functions in N = 4 super Yang-Mills theory (SYM) are computed in [15] . Evidence for integrability in the null dipole deformation of N = 4 SYM is found in [16] . One-point functions in a defect CFT are evaluated in [17] .
Integrable quantum lattice models
In [18] , XXZ models associated with quantum toroidal algebras are investigated; and a set of Bethe equations are conjectured to describe the spectrum of non-local integrals of motion for the quantum KdV model. Scalar products of Bethe vectors in models with gl(2|1) symmetry are computed in [19, 20] . A new family of integrable Markov processes, based on corresponding stochastic R-matrices, has recently been introduced; and a matrix product formula for the steady-state probabilities is obtained in [21] . A fast approach for determining solutions of the Bethe equations for gl(n|m) spin chains is presented in [22] . The sl(2) Hirota equation is shown to admit a Lax representation with inhomogeneous terms in [23] . Integrable A (2) 2n open spin chains with quantum group symmetry are studied in [24] . A rational R-matrix that takes values in the adjoint representation of su(n), and the corresponding integrable spin chain Hamiltonian, are constructed in [25] . A novel way of "closing" open spin chains based on the Temperley-Lieb algebra is studied in [26] . The construction and solution of integrable models describing boson tunneling in multi-well systems are presented in [27] . An integrable model of quantum nonlinear optics is analyzed in [28] . A new Bethe ansatz solution for the relativistic quantum Toda chain is presented in [29] . An unusual type of scale invariance on the lattice is explored in [30] . Gustafson integrals and their generalisations frequently appear in the framework of the Separation of Variables for quantum spin chains. Several new results for this type of integrals are obtained in [31] for the compact case and in [32] for the non-compact case. The separation of variables method is also used in [33] to obtain new scalar product formulas and form factors for open spin chains with non-diagonal boundaries. The study of form factors for the quantum transfer matrix eigen-states is the subject of [34] , where this approach is used to study the correlation function in the zero temperature limit. The stability of the spinon excitations for the spin chain with a weak non-integrable perturbation is explored in [35] . The spectrum of integrable super-spin chains is considered in [36] for various boundary conditions. The two-dimensional dimer mode is studied in [37] through its correspondence to the free-fermion point of the six-vertex model.
Quantum groups
Distinguished quasi-trigonometric solutions of the classical Yang-Baxter equation are found in [38] . The q-deformation of maximally extended sl(2|2) is investigated by means of a contraction limit in [39] . The dynamical analog of central elements of elliptic quantum algebras is studied in [40] . A formula for the scalar product of semiclassical eigenvectors of two integrable systems on the same symplectic manifold, which leads to the Ponzano-Regge type of asymptotic of Racah-Wigner coefficients, is found in [41] .
Petr P. Kulish: publications
The list of publications of Petr P. Kulish, compiled using MathSciNet, ISI Web of Science and a list produced by Kulish himself in 2004, can be found below [42] - [266] .
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